Background: Despite the importance of coping in caregiving, there are few studies on the relationship between coping and quality of life in caregivers of the frail dependent elderly. Thus, this study aims to analyze the relationship between coping strategies and quality of life dimensions in primary caregivers of dependent elderly relatives. Methods: A cross-sectional study was conducted from 86 caregivers. Predictive variables were coping strategies (problem-focused, emotion-focused, socially-supported, and dysfunctional); dependent variables were quality of life dimensions (psychological, physical, relational, and environmental); and potential confounding variables were age, gender, perceived health and burden of caregiver, and functional capacity of care receiver. Correlation coefficients were calculated and multiple linear regression analysis was performed. Results: After controlling for potential confounders, dysfunctional coping was related to worse quality of life in the psychological dimension, while emotion-focused and socially-supported coping were related to superior psychological and environmental dimensions of quality of life. The physical and relational dimensions of quality of life were not related to coping strategies. Conclusions: 1) it is important to consider coping strategies in the assessment of primary caregivers of dependent elderly relatives; 2) the quality of life of caregivers is related to their coping strategies, 3) their quality of life can be worsened by avoidance-type coping, and 4) their quality of life can be improved by active emotion-focused coping and socially-supported coping.
Introduction
Care of the dependent elderly by relatives is increasingly frequent with the aging of populations and represents the main care resource [1] . It can have a negative impact on the health and wellbeing of the caregiver, which has been attributed to stress [2] . The family member taking on this responsibility must adapt to a new challenge and, as affirmed by Lazarus & Folkman [3] , stress can result from situations perceived by the individual as potentially overwhelming and a threat to their well-being and quality of life. The burden of caring for a dependent person can impair the physical and mental health of the caregiver [4] . However, the response of caregivers can be positive or negative depending on various factors [5] , such as the coping strategies of caregivers [6] .
In their multidimensional Stress Process Model, Pearlin, Mullan, Semple, & Skaff [7] categorized four types of variables that affect the well-being and quality of life of the caregivers: contextual variables, primary objective stressors, secondary stressors, and modulating variables. In this model, coping strategies have a modulating function that allows the recording of different individual responses to the same care situation.
Background
Coping Coping, defined as cognitive and behavioral efforts to manage demands perceived as taxing or exceeding the resources of an individual [3] , has been classified according to various criteria [8] . Thus, authors have distinguished between emotion-focused and problem-focused coping [3] or between active or approach and passive or avoidance coping [9] . Problem-focused coping is oriented toward resolving challenges, while emotion-focused coping is geared to managing emotions. Approach coping includes attempts to reappraise, modify, and solve problems, while avoidance coping is related to attempts to avoid problems and engage in indirect attempts to reduce distress. Both approach and avoidance coping can be classified as either behavioral or cognitive [9] .
In stressful situations, the objective of a coping strategy is to solve the problem or regulate the emotional response [10] . The effectiveness of different strategies is controversial [11, 12] . According to Penley et al. [10] , both problem-focused and emotion-focused coping, although conceptually distinct, can reduce psychological distress and are both used in most stressful episodes. Bass [13] and Folkman [14] pointed out that coping strategies alone are not effective against caregiver stress, and that the response will depend on the nature of stressors. However, various authors (e.g.: [15] ) have observed that the management of stress by coping increases the quality of life.
Quality of life
The World Health Organization (WHO) has defined the quality of life as: "an individuals' perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards, and concerns. It is a broad ranging concept affected in a complex way by the person's physical health, psychological state, level of independence, social relationships, personal beliefs, and their relationship to salient features of their environment" [16] .
In conceptual models used in caregiving research, caregivers' quality of life has been considered as a final outcome in the caregiving situation, with several factors related to this quality of life, such as coping [17, 18] . Various researchers have investigated the quality of life of informal caregivers [19] , but there have been few studies on the relationship between coping and quality of life in informal care and even fewer in informal care of the frail dependent elderly. A search of PubMed for "caregivers[mh] AND Coping[tiab] AND quality of life[ti]", with no time limit, only yielded two articles on the dependent elderly [20, 21] and four articles on dependent adults including the elderly [19, [22] [23] [24] . Moreover, the results of studies on coping and quality of life in informal care have been inconsistent. Thus, avoidance coping strategies have been associated with a worse quality of life by some authors [23] and an improved quality of life by others [20] . Likewise, active-type strategies have also been associated with a worse quality of life by some authors [24] and an improved quality of life by others [22] .
A limitation of many studies on the relationship between coping and quality of life is the failure to control for potential confounders (e.g.: [23] ). Various characteristics of caregivers have been associated with an improved quality of life, including older age [25] , female sex [26] , lesser perceived care burden [27] , and better perceived health status [28] . A superior functional status of the care receiver has also been associated with a better quality of life of the caregiver [22] .
Greater understanding of the relationship between coping and quality of life is required to support and promote the development of interventions to improve the lives of caregivers [29] .
With this background, the objective of the present study was to analyze the relationship between coping strategies and quality of life dimensions in the primary caregivers of dependent elderly relatives, controlling for age, sex, perceived health and burden of the caregiver, and the functional capacity of the care receiver.
Methods

Design, setting and sample
A descriptive cross-sectional study was conducted in primary caregivers of dependent elderly relatives attended in an urban health center in Huelva (Southern Spain). This center serves a population of around 20,000 inhabitants with a mixed socioeconomic level.
A convenience sample was recruited from caregivers who met inclusion criteria. These inclusion criteria were: being a primary caregiver, age >18 yrs, caregiver for > 3 months, no receipt of remuneration for the care, the ability to read and write, and care of a dependent elderly relative aged > 65 yrs dependent in at least one basic activity of daily living (BADL) according to the Barthel Index [30] . The primary caregiver was defined as the person who takes the main responsibility in caring for the care recipient, provides the largest amount of daily care for this care recipient, and maintains liaison with the formal health providers.
Out of the 176 primary caregivers of dependent elderly attended in the health center, study eligibility criteria were met by 108. After the exclusion of 10 caregivers who were hospitalized and 12 who refused participation, the remaining 86 caregivers gave their written consent and were enrolled in the study. Hospitalization leads to not participation because interviews were developed at home and primary caregivers were with the care recipient in the hospital. Data were gathered between June and December 2010.
The sample size estimation was based on the recommendation by Nunnally and Bernstein [31] for multiple linear regression of a minimum of 10 subjects per independent variable. Given that eight independent variables (four predictive variables and four control variables) were considered in the present study, a minimum sample size of 80 units was required. According to Cohen [32] , this sample size permits a regression analysis that offers 84% statistical power with 95% confidence interval for four predictive variables that explain at least 12% of the variance in the dependent variable and four control variables that explain at least 15% of this variance (calculated with PASS 11).
Measures
Coping (independent variable)
Coping was evaluated with the Spanish version by Crespo and Cruzado [33] of the COPE Inventory [34] . It includes 60 items with responses on a Likert scale from 1 (= I normally do not do this at all) to 5 (= I normally do this a lot). A dispositional version of the questionnaire was used in the present study (how the subject normally copes with stress situations). Following the proposal by Litman [35] , items were classified into the following third-order dimensions based on the secondorder dimensions described by Carver et al. [34] : 1) problem-focused coping (active coping centered on the problem): active coping, planning, and suppression of competing activities; 2) emotion-focused coping (active coping centered on emotions): restraint coping, reinterpretation, acceptance, humor, and religion; 3) avoidance coping (passive or avoidance coping): denial, behavioral disengagement, emotional disengagement, and substance; 4) socially-supported coping (active coping focused on seeking social support): the search for social support for instrumental and emotional reasons.
In the present study, the internal consistency (Chronbach's alpha) results for these dimensions were 0.74 for problem-focused coping, 0.70 for emotionfocused coping, 0.67 for avoidancetype coping, and 0.78 for socially-supported coping.
Quality of life (dependent variable)
Quality of life was evaluated using the WHO QOL-BREF scale [36] based on WHOQOL-100. The WHOQOL-BREF scale was validated in Spain using a sample of 558 outpatients, psychiatric patients, and individuals from the general population along with their caregivers; they reported a correlation of around 0.9 between WHOWOL-BREF scores and WHOQOL-100 scores and an internal consistency (Cronbach's alpha) score for the WHOQOL-BREF of > 0.7 in all domains [37] .
The scale includes 26 items on physical and psychological status, social relationships, and environmental setting, with responses on a Likert-type scale from 1 to 5. Items are classified into four domains: psychological, physical, social relational, and environmental. The psychological domain addresses positive feelings, spirituality/religion, thought, learning, memory, concentration, body image/physical appearance, self-esteem, and negative feelings. The physical domain includes perception of pain/discomfort, dependence on medication, level of fatigue/energy, capacity for mobility, quality of sleep/rest, and capacities for daily activities and work. The relational domain considers personal relationships, sexual activity, and social support, while the environmental domain includes physical safety/protection, physical environment, economic resources, opportunity/capacity to acquire information, household, and availability of healthcare and transport. For each item, a higher score indicates superior quality of life. The scale do not provide a unique score but one for each dimension.
In the present study, the internal consistency (Cronbach's alpha) results were 0.79 for psychological domain, 0.80 for physical domain, 0.70 for relational domain, and 0.71 for environmental domain.
Control variables
The potential confounders considered were: age (years), sex, perceived health and perceived burden of the caregiver; and the functional capacity of the care receiver.
Perceived health was evaluated by the following question: "Would you say that your health status is very good, good, moderate, or poor?" For the different analyses, this variable was grouped into two categories: 1) very good/good and 2) moderate/poor.
The perceived burden was evaluated using the Burden Interview by Zarit et al. [4] . This scale was designed to assess the subjective overload experienced by caregivers of dementia patients and includes 22 items with responses on the following scale: 0 (never), 1 (rarely), 2 (sometimes), 3 (fairly often), and 4 (almost always). A higher score is related to a greater burden, and the total (summative) score ranges from 0 to 88 points. We used the Spanish version by Montorio et al. [38] , who reported an internal consistency (Cronbach's alpha) of 0.87 in the analyzed sample.
The functional capacity for BADL's was evaluated using the 10-item Barthel Index [30] with a total score ranging from 0 to 100 (higher score = greater independence for BADL's). We applied the version validated in Spain by Batzan et al. [39] , who reported good psychometric properties (high criterion validity, 0.98 test-retest reliability, and 0.98 inter-observer reliability). In the analyzed sample, internal consistency (Cronbach's alpha) was 0.92. In addition, we used the Barthel Index to rank the level of dependence of the car recipients according to the Shah et al.'s classification [40] (score of 0-20: total dependence, 21-60: severe dependence, 61-90: moderate dependence and 91-99: slight dependence).
Procedure
Data were gathered through at-home interviews by a nurse trained for this purpose and with experience in this type of task. The nurse had no connections with the study participants.
After requesting the corresponding permissions, the case-management nurse of the Health Center was contacted to access the database of primary caregivers. The primary caregivers were contacted through their family nurse, who informed them about the study and asked their participation, and an appointment was arranged for an interview.
The study was approved by the Ethics Committee of our institution and followed the principles of the Helsinki Declaration [41] . Before interviews were conducted, participants were fully informed of the study objectives and their written consent was obtained. Participants were assured that their data would be treated anonymously and that their confidentiality would be guaranteed.
Statistical analysis
Means with standard deviations and percentages were calculated. Correlation coefficients were determined in bivariate analyses, and multivariate analysis was conducted using multiple linear regression (stepwise method). The following assumptions were verified: (a) normality and homoscedasticity (residual plots), (b) linear relationship (partial regression plots), (c) independence of residuals (Durbin-Watson statistic), and (d) absence of collinearity (Tolerance and Variance Inflation Factor). P <0.05 was considered significant. SPSS v. 17.0 for Windows (IBM Inc., Chicago, IL, USA) was used for the statistical analysis.
Results
The mean age of the caregivers was 61.7 yrs; 79.1% were female; 53.5% were the children of the care receivers, and 90.7% resided with them ( In the bivariate analyses (Table 2) , the psychological dimension of quality of life was significantly associated with emotion-focused coping and with the age and perceived burden of the caregiver; the physical dimension was associated with age and perceived burden of the caregiver; the relational dimension was associated with perceived burden; and the environmental dimension was related to problem-focused, emotion-focused, and socially supported coping and to the perceived caregiver burden.
Multiple linear regression models were constructed for each quality of life dimension (Table 3) ; independent variables in models were the four types of coping (problemfocused, emotion-focused, avoidance-type, and sociallysupported) and the control variables (age, gender, perceived health status and burden of caregiver, and functional capacity of care receiver). Although high correlations were observed among problem-focused, emotion-focused, and socially-supported coping (Table 2) , results of the multicollinearity diagnoses of the four models were acceptable, with tolerance values above 0.40; hence, all of these variables were considered in the models.
Discussion
In this study of the primary caregivers of dependent elderly relatives, dysfunctional (passive or avoidancetype) coping was related to a worse quality of life in the psychological dimension, while emotion-focused and socially-supported coping strategies were associated with a superior quality of life in psychological and environmental dimensions, respectively. The physical and relational dimensions of quality of life were not related to the type of coping.
Dysfunctional coping and quality of life
A relationship between dysfunctional coping and worse psychological dimension of quality of life has previously been reported in caregivers of the elderly with prostate cancer [18] , the elderly with dementia [21] , adults/elderly with epilepsy [23] , and adults/elderly with traumatic brain injury [17] . The present findings strengthen available evidence on the relationship between avoidancetype coping and quality of life because of the adjustment for potential confounders. Dysfunctional coping has also been related to superior anxiety and depression in caregivers of the elderly with dementia [42] . The above results and our data support the hypothesis that avoidance-type coping impairs the health and quality of life of caregivers of the dependent elderly. Our findings, together with the results of previous studies, support that Care duration (yrs) 9.5 11.8
M mean, SD standard deviation interventions aimed at decreasing dysfunctional coping could be helpful for the quality of life of caregivers caring for dependent elderly relatives.
Active emotion-focused coping and quality of life
We could find no published studies on the relationship between quality of life and active emotion-focused coping as defined by Carver et al. [34] . Two studies [43, 44] reported a negative association between quality of life and emotion-focused coping, but this included both active emotion-focused coping and avoidance-type coping, which is known to be inversely related to quality of life, as noted above.
Our findings on emotion-focused coping and quality of life are consistent with previous reports on the relationship between active emotion-focused coping by caregivers and their improved emotional health. Various authors found that emotion-focused coping was negatively associated with anxiety and depression in caregivers of elderly people with dementia [42] and with anxiety in caregivers of elderly people with cancer [45] .
The results for quality of life in our study, similar to those for anxiety and depression in the above studies, may be attributable to the greater effectiveness of active emotion-focused coping when the caregiver has a lower degree of control [46] , as is often the case in care for dependent elderly relatives. As we have seen above, most of the second order dimensions in the Carver's emotionfocused coping are based on the recognition, reappraisal, and acceptance of the caregiving situation. Thus, our findings support that interventions aimed at improving these recognition, reappraisal, and acceptance could be helpful for the quality of life of caregivers caring for dependent elderly relatives.
Socially-supported coping and quality of life
Our results on socially-supported coping and quality of life differ from those of Yu et al. [22] , who found no relationship between this coping strategy and emotional or physical quality of life. However, they studied only these two quality of life dimensions in comparison to the four dimensions considered in the present study, which may have masked the potential association with socially-supported coping. Our results also differ from those of Kate et al. [19] in schizophrenia caregivers. These authors found negative association between seeking social support and quality of life in the environmental dimension. However, no control for caregiver burden was performed, so that findings may be explained because more burdened caregivers seek more support. Our findings are consistent with the adaptive nature attributed to seeking social support coping [19] and support that interventions aimed to strengthen social support could improve the quality of life of caregivers of dependent elderly relatives.
Problem-focused coping and quality of life
Our results on the lack of association between problemfocused coping and quality of life agree with the findings by Kershaw et al. [18] in caregivers of elderly prostate cancer patients and those by Chronister and Chan [17] in caregivers of traumatic brain injury patients. Our results are also consistent with the review by Li et al. [42] , which found no association between problemfocused coping and anxiety or depression in caregivers of elderly relatives with dementia. These results and our data may reflect a greater effectiveness of problemfocused coping in situations when the degree of control is high but not when it is low [46] , as in the care of a dependent elderly relative. Findings from Webb et al.'s study [47] are consistent with this argumentation. These authors found that problem-focused coping was related to a lower subjective burden in positive symptoms behavior of schizophrenia (perceived by caregivers as more solvable), whereas the same type of coping was related to a greater subjective burden in negative symptoms behavior (perceived by caregivers as less solvable).
Limitations
Our study has some limitations. First, its descriptive cross-sectional design prevents the establishment of causal relationships, although the effect of coping on quality of life is supported by various conceptual models (e.g., [17] ) and empirical results [17, 18] . Second, the study sample is non-probabilistic, although the risk of selection bias is reduced by the fact that participation was offered to all eligible subjects and only a small number refused participation. In addition, the study sample is very similar to that of the Spanish national cross-sectional survey for informal caregivers of older people [48] and can therefore be considered representative of Spanish informal caregivers.
Conclusions
The following conclusions can be drawn from this study of the primary caregivers of dependent elderly relatives: 1) it is important to consider coping strategies in the assessment of primary caregivers of dependent elderly relatives; 2) the quality of life of caregivers is related to their coping strategies, 3) their quality of life can be worsened by avoidance-type coping, and 4) their quality of life can be improved by active emotion-focused coping and socially-supported coping.
Relevance to clinical practice
Within the limitations of a cross-sectional study, these conclusions may be useful for the development of interventions in caregivers of dependent elderly relatives to reduce avoidance-type coping and favor acceptance of their situation and the search for social support. Among these interventions, we have problem-solving interventions [49] , benefit-finding and positive reappraisal interventions [50] , acceptance and control of dysfunctional thoughts [51] , and interventions aimed to strengthen social support [52] .
Abbreviation BADL: Basic activity of daily living
